Interstitial cell heterogeneity in rat testes. I. Purification of collagenase-dispersed Leydig cells by unit gravity sedimentation and demonstration of binding sites for gonadotropin in light cells versus enhanced steroidogenesis in heavier cells.
Two testicular interstitial cell fractions, light and heavier, biochemically and morphologically distinct were obtained by a unit gravity sedimentation procedure. Binding sites for 125I-labeled human chorionic gonadotropin (hCG) were preferentially localized in the light cell fraction (apparent Kd = 2.02 X 10(-10) M; Bmax = 1.17 X 10(-5) nmol/2 X 10(6) cells). These cells did not synthesize testosterone in response to hCG, but the basal release of testosterone was higher than by cells in the heavier fraction (2.49 +/- 0.02 ng/2 X 10(6) cells in the light versus 0.22 +/- 0.00 ng/2 X 10(6) cells in the heavier fraction). The cells in the heavier fraction bound little or no hCG. The binding data from this fraction did not obey saturation kinetics, but testosterone levels were elevated 700-800% in the presence of hCG (i.e. basal value 0.22 +/- 0.00 ng/2 X 10(6) cells versus 1.81 +/- 0.04 ng/2 X 10(6) cells in hCG-stimulated cells). Electron microscopy revealed that heavier cells had features typical of Leydig cells such as large ovoid nucleus with peripherally located heterochromatin, numerous mitochondria with tubular cristae, some lipid droplets, extensively developed smooth endoplasmic reticulum, and well developed Golgi complex. The cells in the light fraction contained an ovoid nucleus with one or more deep infoldings, and their most notable cytoplasmic feature was the presence of numerous vacuoles of varying sizes and shapes. Based upon this and the investigation which follows (Bhalla, V.K., Flasch, M.V., Browne, E.S., Sohal, G.S., and Sharawy, M.M. (1987) J. Biol. Chem. 262, 5322-5332), we conclude that occupancy of high affinity hCG binding sites, generally assumed to be coupled to steroidogenesis, is not necessarily related to the elicitation of this biological response.